Appendix A: Binding models and isotherms Binding models. The binding parameters accessible from equilibrium titration experiments are the binding stoichiometry and the macroscopic association constants (K i ), which govern the sequential binding of one, two or more ligands to the macromolecule. The relationship between macroscopic constants and the microscopic states for a binding reaction between a macromolecule and two ligands is given by:
Macroscopic equilibrium constants contain -hidden inside them-intrinsic association constants, statistical, and eventually cooperativity factors. Binding models can be distinguished according to the relationship between the magnitudes of the macroscopic equilibrium constants. The explicit relation between macroscopic (K i ) and microscopic (K o i ), association constants for the binding reaction depicted in Fig. 2 are:
where ω is a factor that takes a value equal to one for independent binding sites and any other real positive value for non-independent binding sites.
The simplest case of identical and independent sites is observed when all the association and dissociation kinetic coefficients depicted in Fig. 2 (main article) have identical values. Thus, the intrinsic equilibrium association constant (K o ) for each site can be defined as:
where ΔG o assoc the Gibbs free energy change for the association between L and M each of them at the thermodynamic reference state and K † ≡ 1 M -1 .
When the macromolecule has two classes of independent binding sites, one of the sites may have an intrinsic association constant (K o 2 ) δ-times that of the other site (K o 1 ), then:
and the difference between the association Gibbs free energies for the two sites is given by:
Finally, if the molecule has two interacting binding sites cooperativity can be observed. If the intrinsic association constants for both empty sites are identical but the binding of ligand at one site modifies the association constant of the other site by a factor ω, then we are in the presence of positive (ω > 1) or negative (ω < 1) cooperativity. The intrinsic association constants for the binding of the first (K o ) and second (K o´) ligand molecule are now represented by:
As defined by Wyman [1] , the free energy of interaction between sites will be given by: 
Binding isotherms. The binding isotherms are the graphical representation of the average number of bound ligand molecules per macromolecule (〈n〉, also referred as binding density) as a function of the free ligand concentration at a given temperature.
Binding isotherms are usually obtained by measuring a signal (typically spectroscopic or calorimetric) reporting on the binding density at different ligand-macromolecule mole ratios.
The mathematical expression for the binding isotherm corresponding to a given binding model can be obtained from the corresponding grand canonical molecular partition function formulated in terms of the ligand concentration [1, 2, 3] .
For the binding of a ligand to a macromolecule with two identical sites without interactions the partition function is defined as: where K o1 represents the intrinsic association constant for the empty sites.
